MIL-$§-8834F
8 June 1977
SUPERSEDING
MIL~5-8814L
24 July 1973

MILITARY SPECIFICATION

SWITCHES, TOGGLE, POSITIVE BREAK,
GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
- ments and Agencies of the Department of Defense.

1. SCOPE

1.1 This specification covers the military service requirements for snap-action,
nonteasable, positive-break and make, one-hole mounting toggle switches. These
switches are intended for use in alternating current (ac) and direct current (dc)
applications for dry circuit, low level, and power switching. The sealing charac-
teristics covered by this specification include toggle sealed devices and environ-
mentally sealed devices (see 6.1).

2. APPLICABLE DOCUMENTS

2.1 lssues of documents. The £oltow1ng.docunents. of the issue in effect on date
of invitation for bids or request for proposal, form a part of this specification to
the extent specified herein.

SPECIFICATIONS
FEDERAL

FF-¥-100 - Washer, Lock (Tooth).

Q-B-626 - Brass, Leaded and Non-Leaded, Rod, Shapes, Forgings, and
Flat Products with Finished Edges (Bar and Strip).

QQ-B-750 - Bronze, Phosphor, Bar, Plate, Rod, Sheet, Strip, Flat Wire,
and Structural and Special Shaped Sections.

QQ-N-290 - Nickel Plating (Electrodeposited).

QQ-P-416 - Plating, Cadmium (Electrodeposited).

QQ-S-698 - Steel, Sheet and Strip, Low-Carbon

12-R-765 - Rubber, Silicone.

MILITARY

MIL-F-1S160 - Fuses, Instrument, Power and Telephone, General Specifica-
tion for

MIL-M-14 - Molding Plastics and Molded Plastic Parts, Thermosetting.

MIL-P-9§7 - Plastic Material, Laminated, Thermosetting, Electrical
Insulation Sheets, Glass Cloth, Silicone Resin.

MIL-W-5086 ~ Wire, Electric. Hookup and Interconnecting Polyvinyl
Chioride-insulation Nylon Jacket, Tin-Costed Copper
Conductor, 600 volt, 10S°C

MIL-C-5809 - Cx;cuxt Breakers, Trip-Free, Aircraft, Genersl Specification
or

MIL-T-7928 « Termanals, Lug and Splices, Cramp Style, Copper

MIL-E-9500 - Ethylene, Glvcol, Technical

Beneficial comments frecommencations, additions, deletions) and any pertinent dats
which may be of use in improving this Jdocument should be addressed to  Aeronautical
Systems Division, ASD-ENESS, Wright Patterson AFB, OH 45433 by using the self-
addressed Standardization Document Improvement Proposal (DD Form 1426) appearing

at the end of this document or by letter,

FSC §930
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MIL-P-15037
MIL-P-18177
MIL-S-28786

o,

- Plastic Sheet, Laminated, Thermosetting, Glass-Cloth,
Melamine-resin.

- Plastic Sheet, Laminated, Thermogettin;. Glass Fiber Base,
Epoxy-Resin. *

- Switches, Preparation for Delivery of.

MIL-C-39029/1 - Contacts, Electric, Pan, Crimp Type, Tgminal Junction
MIL-C-45662 - Conibretion System Requirements.
MIL-1-81023 - Inductor, 28 V. D. C. Laboratory Test, General Specification
MS25196 - Se::f'sushing. External. .
STANDARDS -

FEDERAL
FED-STD-406 - Plastics: Methods of Testing.

MILITARY
MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes.
:it:g;g::gi Test Methods for Electronic and Electrical Component Parts.

MIL-STD-1285

- Standard, General Requirements for Electronic Equipment.
MIL-STD-1549 -

Marking of Electrical and Electronic Parts.
Common Termination System for Electrical and Electrdnic Parts.

For applacable switch MS's covered by this specification, see supplement 1.

(Copires of specifications, standards, drawings, and publications required by
contractors in connection with specific procurement functions should be obtained from
the procurang activity or as directed by the contracting officer.)

2.2 Other publications. The following document forms 2 part of this specification
to the extent specified herein. Unless otherwise indicated, the issue in effect on
date of invitation for bids or request for proposal shall apply.

o)

National Bureau of Standards

Handbook H28 - Screw-Thread Standards for Federal Services.

(Application for copies should be addressed to the Superintendent of Documents,
Government Printing Office, Washington, D.C. 20402 )

(Technical society and tech~ ~al associition specifications and standards are
available for reference from libruries. They are also distributed among technical
groups and using Federal agencies.)

3. REQUIREMENTS

3.1 Detail requirements for individual types of switches. Detail requirements
applacable to individual types of switches shall be as specified in the applicable
MS. In the event of any conflict between the requirements of this specification and

the MS, the latter shall govern (see 6.2),

3.2 Switch catagories. Switches furnished under this specification shall be
category I and Il as defined in 3.2.1 and 3.2.2, respectively.

Category [ switches. Switches completely defined by a MS military standard

3.2.1
(see 3.1).
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3.2.2 Category Il switches (see 6.2.2). Category Il switches are the sape as
category 1 switches except for minor differences such as termination, configuration,
operating characteristics, and minor actuator variations that do not change the
basic design or construction of the qualified switch. Category Il switches shall be
procured from a source listed on the qualified products list for the particular
similar product in category I. Category Il switches are nonstandard.

3.3 Qualification. Category I switches furnished under this specification shall
be products which are qualified for 1isting on the applicable qualified products list

at the time set for opening of bids.

3.4 Material. Material shall be as specified herein unless otherwise approved by
the preparing activity. When a definite material is not specified, a suitable
materiasl shall be used which enables the switches to conform to the performance
requirements of this specification. Reclaimed materials shall be utilized to the
maxigum extent possible. Acceptance or approval of any constituent material shall
not be construed as a guaranty of the acceptance of the finished product.

3.4.1 Metals. All metal parts shall be of corrosion-resistant material, or shall
be suitably protected to resist corrosion Paint is not acceptable for corrosion
protection. Ferrous material shall not be used for current-carrying parts.

3.4.1.1 Dissimilar metals. When dissimilar metals are used in intimate contact
with each other, protection against electrolysis and corrosion shall be provided.
The use of dissiailar metals wnich, 1n contact, tend toward actave electralytic
corrosion (particularly brass, copper, or steel used in contact with aluminum or
aluminum alloy) is not acteptable. However, metal plating or metal spraying of
dissimilar base metals to provide similar or suitable abutting surfaces {s permitted
The use of dissinilar metals separated by a suitable insulating material is also
permitted. Dissimilar metals und compatible couples are defined in 6.9 through
6.9.4 inclusive, and table V.

3.4.2 Plastic materials Unless otherwise specified, (sec 3.1), molded plastic
material shall conform to MIL-M-14, and laminated plastic material shall conform to
MIL-P-997, MIL-P-18177, or MIL-P-15037, however, stacked laminations shall not be
used fo1 the switch bodv. Other types of plastic materials may be used provided the
manufacturer suomits acceptable evidence of performance to the preparing activity
during the qualification test program on the submitted product

3.4.2.1 Fungus-resistance. All material shall be inert or fungus resistant in
accordance w.th requirement 4 of MIL-STD-.1354

3.4.3 Elastomer seals The material for all elastomer seals shall be s.licone

rubber in accordance with Z2-R-765 Other types of silicone rubber may be used
provided the manufacturer submits acceptable evidence of performance to the preparing
actavity during the gualificat.on test program on the submittad pProduct.

3.5 Design and construction The switches shall be of the design, construction,
and physical dimens:ons specified (see 3.1 and 3 2). The switching action shall be
such that the speed of ths moving contacts 1s relatively independent of the actuating
mechanism and that once contact movement has started, the motion cannot be s:topped
before the switching action 1s compieted. Means shall be provided to impart direct,
positive breaking between the operating lever and the contact member so that positive
opening or closing of the contacts by the operating lever can be effected through a
direct mechanical liniage between the movable contict member and the operating lever
of the switch.
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3.5.1 Actuating lever. The actuating lever shall be metal, shall have a
lusterless fanish and shall be insulated from all current-carrying parts.

3.5.2 Astitude, Switches shall be constructed so as to 8ssure proper operation
when mounted in any position.

3.5.3 Terminals. Terminals shall be as specified (see 3.1). Only the mumber of
terninals Tequired to accomplish the circuit charactsristic shall be furnished.

3.5.3.1 Solderable terninals. Solderable terminals shall be treated to facilitate
soldering. Silver plating shall not be used as the éxternal] coating. When gold
plating is used because the terminals are integral with the gold contacts, its
thickness shall be a mninizum of 30 millionths of an inch and a maximum of 100
millionths of an inch. Terminals shall be designed so that wires can be mechanically
secured prior to soldering. Terminals may be tapped or drilled after coating.

3.5.3.2 Screw terminals. Screw terminals shall be provided wich the hardware
specified (see 3.1 and the appendix herein).

3.5.3.3 Integrated wire termination Switches with integrated wire termination
shall be designed an accordance with MIL-STD-1549,

3.5.4 Mounting bushing. The mounting bushing shall be as specified (see 3.1).
The bushing shall be provfded with a seal between the toggle lever and the switching
mechanism, The body of the elastomer seal shall not protrude from the top of the
mounting bushing with the exception of the tapered joint or meniscus where the seal
joins the toggle lever, which may be permitted to exceed the height of ‘the mounting
bushing, but not interfere with operation of toggle lever.

3.5.5 Haidware linless otherwise specified (see 3.1), al) hardware mounting and
terminal, shall De supplied in a separate package and packaged with the switch. When
hardware is specified not to be supplied, the QPL source may mark these switches with
the appropriate MS part number.

3.5.5.1 Mounting hardware. The mounting hardware shall be as specified (see 3.1).

3.5.5.2 Terminal hardware. The terminal hardware shall be as specified (see 3.1).

3.5.6 Antirotational means. All switches shall be designed to have an antirota-
tional mounting means which shall be as specified (see 3.1).

3.5.7 Screw threads. Screw threads on external threaded parts shall be in accord-
ance with Handbook H2B  Threading of nonmetallic parts shall not be permitted
Terminal thread engagement shall be at least two full threads.

3.5.8 Solder. Where soldering 1s employed, only noncorrosive fluxes shall be
used. Soldering shall be in accordance with MIL-STD-454, Requirement 5. Solder
shall not be used on the interior of switches with solderable external contacts

3.5.9 Neaght. Weight shall be as specified (see 3.1).
3

3.6 Performance,

3.6.1 Solderability éapgkicable to solderable terminals). When switches are tested
as specified 1n §.3.C, percent of the total length of fillet between the standard
wrap wire and the terminal shall be tangent to the surface of the terminal being
tested. There shall be no pinholes or voids. A ragged or interrupted line at the
point of tangency between the fillet and the terminal under test shall be considered
a failure. At the conclusion of the test, there shall be no fracture, loosening of
parts or anv other mechanical failure

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T07:07Z
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3.6.2 Resistance to soldering heat (applicable to solderable terminals). When

switches are tested as specified in 4.8.3, the switches shall remain operable.
When opened, there shall be no internal deformation or damage.

3.6.3 Switching characteristics. When switches are tested as specified in 4.8.4,
they shall operate as specified (see 3.1).

3.6.4 Strength of terminals. WNhen switches are tested as specified in 4.8.5,
there shall be no breakage, loosening, or rotating of terminals, and no damage to the

switeh body.

3.6.5 Strength of actuating-lever pivot and lever stop. When switches are
tested as specified iIn 4.8.6, there shall be no malfunction damage, breakage, or
short circuit; switches shall operate mechanically and electrically.

3.6.6 Strength of mounting bushing., When switches are tested as specified in
4.8.7, there shall be no loosening or the mounting bushing or other mechanical damage.

3.6.7 Mechanical endurance. When switches are tested as specified in 4.8.8,
there shall be no deterioration of the toggle seal, mechanical breakage, or malfunc-
tion. Circuitry and degree of toggle lever movement shall be as specified (see 3.1).
For momentary switches, return from the actuated position shall be caused solely by
the internal mechanism of the switch

3.6.8 Contact bounce (when specified, see 3 1) When switches are tested as
specified in 4.8.9, the contact bounce shall not exceed the value specified (see 3.1).

3.6.9 Contact voltage drop. When switches are tested as specified in 4.8 10, the
contact voltage drop shall not exceed 1 millavolt

3.6.10 Dielectric withstanding voltage When switches are tested as specified in
4.8.11,the switches shall withstand the application of the specified voltages without
arcing, flashover, breakdown of insulation, or damage, there shall bc no momentary
flashover or leakage in excess of $00 microamperes.

3.6.11 Electrical overload, endurance, life, low level dry circuit and inter-
2ediate current switching, and temperature rise when switches are tested a&s speci-
fied in 4.8.12, each pair of switcCh contacts under test shall open and close the
circuit in proper sequence during each cycle of the switch actuating member. There
shall be no external evidence of malfunction or damage during or after the test, and
any blown fuse or tripped circuit oresaher shall constitute failure. Wwhen switches
are tested as specified an 4 8 12 6, the temperature rise of the switch terminals
shall not exceed 50°C At the conclusion of the test, the switch shall be electricallv
and mechanically operable while controlling the test load, at the test environment and
at room conditions. Electracal tolerances are as follows

Voltage +5 percent for 28V, 125V, and 250V, dc.
+7 percent for 125V, and 250V, ac.

Frequency: S percent,

Current* *5 percent,

3 6.i2 Short circuit closure  When switches are tested as specified in 4 8.13,
the switch contacts under test shall open after each closure operation, snd there
shall be no mechanical failure

3.6 13 Shock When switches are tested as specified in 4.8 14, the opening or
closing of contacts saall not exceed 10 microsecords for method ! (sec 4 8 14 1) and
20 milliseconds tor method Il (see 4 3 14 )

vy
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3.6.14 Vvibration, high frequency. When switches arc tested as specified in
4.8.15, there sha]l be no separation of closed contacts or glosure of open contacts
having a duration exceeding 10 microseconds. There shall &e no evidence of damage.

3.6.15 Salt spray. When switches are tested as apecified in 4.8.16, there shall
be no warping, crncEing, corrosion which exposes base material, or other damage, and
the specified cycling shall be completed without failure. After the test, the mounting
hardware shall be readily removable.

5.6.16 Moisture resistance. When switches are tested as specified in 4.8,17,
there shall be no electrical failures, or breaking, spalling, cracking, or loosening
of terminals.

3.6.17 Toggle ice. When switches are tested as specified in 4.8.18, there shall
be no mechanical damage to the toggle seal or to the switch.

3.6.18 Sand and dust. When switches are tested as specified in 4.8.19, they
shall be electrically and mechanically operable as evidenced by ability to control a
pilot-lamp circuit.

3.6.19 Thermal shock. When switches are tested as specified in 4.8.20, there
shall be no mechanical or electrical damage, or loosening of rivets or other
fastening devices, and there shall be electrical continuity between closed contacts
only.

3.6.20 Sealing

3.6.20.1 Toggle seal (watef) (applicable tv toyxzle sealed switches onlv). When
the seal 1s tested as specified in 4.3..1.1, water shall not enter the interior of
the switch.

3.6.20.2 Environmental seal test (applicable to environmentally sealed switches ~” ’
Onlz- ~

3.6.20.2.1 Temperature cycling submersion (applicable for qualification and group B
tests only. When switches are tested as specified in 4.8.21.2.1, there shall be no
mechanical or electrical failures, and they shall meet the requirement for contact
voltage drop (see 3.6.9) and dielectric withstanding voltage (see 3.6.10).

3.6.20.2.2 Leakage test mass spectrometer (applicable for group A tests only).
When switches are tested as specified In d.8,21.2,7, unless otherwise specified, the

leakage rate shall not exceed 30 x 10~ standard atmospheric cubic centimeters per

second (atm cms/s)

3.6.21 Explosion (toggle seal switches only). When switches are tested as
specified in 3.8.20, there shall be no explosion within the test chamber whethe-
or not explosion occurs within the switch.

3.6.22 Flammability. When switches are tested as sovecified in 4.8.23, plastic
materials used in all external switch parts and enclosures shall be self-extinguishing.
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3.7 Marking.

3.7.1 Identification of product. Switches shall be marked in accordance with
MIL-STD-1285 as follows,

a. MS military standard part number (category I only).
b. Manufacturer's part number (category II).

¢. Manufacturer's name, trademark or source code.

d. Date code.

e. Switch positions {on-off, etc.).

f. Terminal identification (when specified).

3.7.2 Terminal identification. When specified (see 3.1), terminals shall be
permanently marked in accordance with figure 1 by either raised or depressed marking.
Terminal marking by ink stamping on the side of the switch case is permissible if
specified (see 3.1).

3.8 HWorlmanshi Switches shall be processed in such a manner to be free from
cracked or displaced parts, sharp edges, burrs and other defects which will affect
lafe, servaceability, or appearance.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection Unless otherwise specified in the contract,
the contractor :s responsible for the performance of all inspection requirements as
specified herein. Except as otherwise specified in the contract, the contractor may
usc his own or any other facilities suitable for the performance of the inspection
reguircments specified herein, unless disapproved by the Government. The Government
reserves the right to perform any of the inspections set forth in the specification
where such inspections are deemed necessary to assure supplies and services conform
to prescribed reguirements.

4.1 1 Test equipment and inspection facilities Test and mcasuring equipment
and inspection facilities of sufficient accuracy, quality, and quantity to permit
perfornmance of the required inspection shall be established and maintained by the
contractor The establishment and maintenance of a calibration system to control

the accuracy of the measuring and test ecuipment shall be in accordance with
MIL-C-45662.

4.2 Classification of inspection The examination and testing of switches shall
be classified as tollows

Materials inspection (see 4.3),

Qualification inspection (see 4.,5)

Inspection requirements for category Il switches (see 4 6)
Qualitv conformance inspection (see & 7).

nnNn op

4.3 Materials inspection Materiais inspection shall consist of certification
supported by veritying data that the materials listed in table [ used in fabricating
the switches, are an accordance with the applicable referenced spec:fications or
requirements prior to such fabricat:on, or shall state whether other materials are
used With the gualificat.on test report, the manufacturer shall submit a cross-
reference list of the switch parts and the materials used to fabricate those parts.

~4
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NOTE' ALL VIEWS ARE REAR FACE OF SWITCH WITH KEYWAY OR FLAT
DOWN AS APPLICABLE {(SEE 3.1)

FIGURE 1| Terminal symbols and identification numbers .
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TABLE 1. Materials inspection.

Material Requirement Applicable
paragraph specification

Plastic 3.4.2 MIL-M-14
' MIL-P-997

MIL-P-15037

MIL-P-18177

. FED-STD-406

Fungus 3.4.2.1 MIL-STD-454
Rubber 3.4.3 21-R-765

4.4 Inspection conditions. Unless otherwise specified herein, all inspections
shall be performed in accordance with the test conditions specified in the "GENERAL
REQUIREMENTS" of MIL-STD-202.

alification inspection (category 1 switches, see 3.1 and 3.3).
Qualification inspection shall be performed at 3 laboratory acceptable to the Govern-
rRent (see 6.3) on sample units produced with equipment and procedures normally used
in production.

4.5.1 Sample size. The number of switches to be subjected to qualification
inspection shall be as specified an table II and the appendix to this specification,

4.5.2 Inspection routine. The sample shall be subjected to the inspections
specified in table I1, in the order shown.

4,5.3 Fallures, One or more failures shall be cause for refusal to grant
qualification approval.

4.5 4 Retention of gqualification To retain qualification, the contractor shall
forward a report at 12- or 36-month intervals to the qualifying activaty The
preparing activaity shall establish the initial reporting date The report shall
con<ist of

a. A summary of the results of the tests performed for inspection of
product for delivery , group A, indicating as a minimum the number
of lots that have passed and the number that have failed The
results of tests of all reworked lots shall be i1dentified and
accounted for

b The results of tests performed for periodic inspection, group B,
including the number and mode of failures. The test report shall
include results of all periodic inspection tests performed and
completed during the reporting period. If the test results indicate
nonconformance with specification requirements, and corrective action
acceptable to the qualifying activity has not been taken, action may
be taken to remove the failing product from the qualified products
list.

Failure to submit the report within 30 days after the end of each reporting period
may result in loss of qualification for the product In addition to the periodic
submission of inspection data, the contractor shall immediately notify the qualifying
activity at any time during the reporting period that the inspection data indicates
failure of the qualified product to meet the requirements of this specification,
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In the event that no production occurred during the reporting period, a report

shall be submitted certifying that the company still has the capabilities and
€acilities necessary to produce the item. If during 2 consecutive reporting periods
there has been no production, the manufacturer may be required, at the discretion
of the qualifying activity, to submit the basic switches coversd by the applicable
MS (see table VI) to testing in accordance with the qualification inspection
Tequirements.

4.5.5 Test data. All test data shall be submitted in triplicate.

4.6 Inspection requirements for category II switches. Inspection requirexzents
shall be performed by the contractor, after award of contract and prior to production,
in accordance with the ordering data (see 6.2.2 and 6.2.3).

4.6.1 Category Il switches Additional tests may be required to verify the
deviations.

4.7 Quality-conformance inspection

4.7.1 Inspection of product for delivery Inspection of product for delivery
shall consist of group A inspection

4.7.1.1 Inspection lot. An anspection lot shall consist of all switches that
appear on the same MS military standard or military spscification sheet and that are
offered for delivery at one time Momentary action switches shall form & separate
lot.

4.7.1.2 Group A inspection. Group A inspection shall consist of the inspections
specified 1n table IIT in the order shown.

4 7.1.3 Sampling plan. Statistical sampling and inspection shall be in accordance
with MIL-STD-105, for general inspection level II. Examination of product shall be
limited to marking and workmanship. At the option of the contractor, in-process
inspection may be uscd to meet the AQL requirements. All of the contractors in-
process control data on these tests shall be made avallable to the Govermment upon
request.

“TABLE 111, Group A inspection

Requirement Test Inspection
Inspection paragraph paragraph AQL
Major Minor
Sealing (as applicable)- - - {36 2022 4.8.21.2.2 1.0 ---
Examination of produce - - -|3.1 4.8.1 1.0 4.0
Switching characteristics - ]3.6.3 4.,8.4
Dielectric withstanding
voltage « = =« = = -« - - = [3.6.10 4.8.11 1.0 -.e
Contact voltage drop - - - -~ |3.6 9 4.8.10

4.7 1.4 Rejected lots If an inspection lot 1s rejected, the contractor may
withdraw the lot, rework 1t to correct the defects, or screen out the defective

units, as spplicable, and reinspect Such lots shall be kept separate from new lots
and shall be clearlv identified as reinspected lots Rejected lots shall be
reinspected using t.ghtened insoection

1l
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3.7.2 Periodic inspection. Periodic inspection shall consist of group B. Except J
where the results of these inspections show noncompliance with the applicable
requirements (see 6.4), delivery of products which have passed group A shall not be
delayed pending the results of these periodic inspzc:iog;. :

4.7.2.1 Group B inspection. Group B inspection shall consist of the inspections
specified in table II, in the order shown.

4.7.2.1.1 SEEgling plan. The sampling plan and test procedure shall be as speci-
fied in the appendix to this specification. Group B inspection shall be completed
within 1 year after initial qualification and within each 3-year period there-

after. A manufacturer's normal quality control tests, production tests, environmental
tests, and so forth, may be used to fulfill all or part of group B inspection, however
all of group B inspection shall be completed as specified. Data used may be accumu-
lated within the previous 24 months.

4.7.2.1.2 Disposition of sample units. Sample units subject to group B inspection
shall be forwarded to the preparing activity. )

4.7.4 Inspection of packaging. Sample packages and packs and the inspection of
the preservation-packaging, packing, and marking for shipment and storage shall be in
accordance with the requirements of section 5.

4.8 Methods of inspection.

4.8.1 Examination of product. Switches shall be exanined to verify that the
design, construction, mariing, and workmanship are an sccordance with the applicable
requirements. Only two of the sample units shall be inspected for compliance with
physical dimensions. This inspection shall be performed before any other test is
performed on the sample units (sece 3.1, 3.4, and 3.5).

shall be tested in accordance with method 208 of MIL-SiD-202. The following details
and exceptions shall apply: p

"

4.8.2 Solderabilaty (applicable to solderable terminals, see 3.6.1). Switches )

a. Number of terminals to be tested - A minimum of one terminal of a
closed contact per switch,

b. Depth of immersion in molten solder - Terminals shall be 1mmersed to
the maximum extent possible.

c¢. Examination of terminals - Method for evuluation of lugs and tabs shall
apply.

d. Dipping machine - Need not be used,

4.8 3 Resistance to solderar? heat (applicable to solderable terminals,
see 3.6.2). Switches snull be tested in accordance with method 210 of MIL-STD-202.
The followinyg details shail apply

a. Number of terminals to be tested - A minimum of one termina’ ef g
closed contact per switch,
b. Depth of immersion in molten solder - Terminals shall be imnerseu to
the maximum extent possible
¢. Test condition letter - B
d. Cooling time prior to final examinaticns and measurements - Not
spplicable.
e. Examinations and measurements.
1. Before - None,
2. After - Switches shall be operable and there shall be no evidence
of internal deformation or other damage when opened at
the conclusion of the test sequence.
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4.8.4 Switching characteristics (see 3.6.3). Switching action (e.g., on-off,

on-off-on, etc) and circuitry shall be inspected for conpliance with the applicable
requirements (see 3.1). Circuit continuity shall be inspected using a 6é-volt source
and a moximum load of 100 milliamperes.

4.8.5 Strength of terminals (see 3.6.4). When mounted in accordance with 4.8.7,
terzinals shall be tested as specified herein. All terminals are to be tested, but
any one terminal shall be tested in one direction only.

4.8.5.1 Solderable terminals. Solderable terninals shall be tested in accordance
with method ZI1 of MIL-STD-202. The following details and exceptions shall apply:

a. Test condition letter - A,
b. Applied force - 5 pounds, ) -
¢. Direction of applied force:
1. With the terminals vertical and pointing downward, the specified
pull shall be applied directly downward.
2. With the terminals horizontal, the specified pull shall be
applied directly downward, ’
3. With the terminal horizontal and rotated 90 degrees about their
horizontal axis from the position in ¢.2, the specified
pull shall be applied directly downward.

4.8.5.2 Screw-lug terminals Screw-lug terminals shall be tested in accordance
with method 211 of MIL-STD-202. The following details and exceptions shall apply:

3. Test condition letter - A
b. Applied force - 25 pounds.
€. Direction of applied force

1. Pargllel to the axis of the terminal screw.

2, Perpendicular to the axis of the terminal screw.

4.8,5.3 Integrated wire terminals. Integrated wire terminals shall be subjected
to a S-pound pull for § to 10 seconds in the following directaons:

a. With the long dimension of the terminal contact vertical, and the
contact opening facing downward, specified pull shall be applied
directly downward,

b. With the long dimension of the terminal contact horizontal, the
specified pull shall be applied directly downward.

c¢. Two outboard terminals on each switch shall be tested. However,
a tertinal shall e tested only once in one carectaion.

4.8 S,4 Screw thread terminals Screw-thread terminals shall be tested in
accordance with method 2)1 of MIL-STD-202, test condition letter E. The torque
shall be applied in the direction which will tighten the screw.

4.8.6 Strength of actuating-lever pivot and lever stop (see 3.6.5). The switch
shall operate mechanicallv and electrically at a maximum load of 6 volts de, 100
milliamperes after the following tests

a A 25-pound load except for b. below, shall be applied to the tip of
the actuating lever for l-minute wunder each of the following
condations

1. Perpendicular to the lever axis and parallel to the line of lever
travel at each end position of the lever For lever-loch types,
the test shall be conducted at each fixed position of the lever

2 Perpendicular to the lever axis and perpendicular to the line of
trave) at each lever posaition

-
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3. Coaxial with the lever axis away from the lever pivot, throughout \.i;;)
the entiie range of lever travel

4. Coaxia) with the lever axis and toward the lever pivot, throughout
the entire range of lever travel. For lever-lock types, this
test ls only applicable to those changes in lever position which
may be accomplished without liftinx the lever from its detent
position.

b. For lever-lock types with external stops, a 35-poupd load shall be
used for test a.l. above.

4.8.7 Strength of mounting bushing (see 3.6.6). Bushing mounted switches shall
be mounted on a metal panel using normal mounting means with the hardware specified
on the applicable MS. A torque of 65 pound-inches shall be applied to the mounting
nut on switches with 15/32-inch diameter bushings or larger and a torque of 15 pound-
inches shall be applied to the mounting nut on $maller size bushings, 1f the unit
has provision for an antirotational device, the mounted switch body shall be
subjected to a torque of 5-pound-inches, uith the nonturn device mounted on the switch
in the normal manner.

4,8.8 Mechanical endurance (see 3.6.7). Unless otherwise specified (see 3.1),
the switches shall be subjected to 40,000 cycles of operation. The following details
shall apply (a. through g. for environmentally sealed switches only; b. through g. for
toggle scaled switches):

a. Unless otherwise specified (see 3.1), switches shall be maintained at
a temperaturc of -S5° +2°C for a period of at least 2 hours with
the contacts open. At the conclusion of this period all "on" positions
shall be tested using a pilot carcuit with paraneters of 28 vde
maximum and 160 milliamperes maximum. Failure to turh '‘on" on the
first operation shall constitute fajlure.

b. Unless otherwise specified (see 3.1), one half the cycles shall be at
-55° +2°C while the other half of the cycles shall be at +71° +2°C,

€. A cycle shall be the mdvement of the toggle lever from one extreme ‘iqj;>
position to the other extreme position and return to the original -
position.

d. Cycling rate shall be 10 to 18 cycles per minute (cpm). At the manu-
facturcr's option, a faster rate of cycling up to 60 cpm may be used

e. Lever-lock switch handles shall also be tested for 20,000 actuations,
at room ambient conditions, bv pulling the lever to its fully
extended position and then permitting it to return to 1ts fully
retracted position without operation of the switches, at a maximun
of 60 cpm.

f. With the toggle lever in the unlocked position, lever-loch switches
shall be tested with the toggle lever movang through all positions.

g Momentary swite. 3 shall return from their momentary position(s)
solely by the internal mechanism of the switch.

4.3.9 Contact bounce (when specified, see 3.6.8). Photographic records of
contact bounce shall be submitted for qualification and group B test approval.
duration of contact bounce shall be taken as the average of five consecutive
readings on each contact pair. The contact bounce shall be determined by the use
of the test circuit on figure 2 and bounce time shall be measured as shown on figure
<. Caution should be observed to be sure that tnc photographic records include not
only the 1nitial bounce but any secondary bounce if it exists.
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FIGURE 2 Test circuit for contact bounce
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4.8.10 Contact voltage drop (see 3.6.9). Switches shall be tested in accordance ‘ﬂzi)
with nethod—_T_f———jSO ° MIL-STL—'LL_—fHD-ZOZ; the following details shall gpply: ‘
a. Measuremepts shall be madc between the germinals of the contacts of
the same pole forming a swztchxng cxrcuit. ansurenents shall be
made for each pole of multipole éwitches.
b. Test current - 100 miliiamperes.
c. Open-circuit voltage -'2 to 6 volts dc.
d. Number of activations prior ta meagurement = 3.
¢. Number of test activations - 3,
f. Number of messurements per activation - 1.

4.8.11 Dielectric withstanding voltage gsee 3.6.10). Switches shall be tested in
accordance with 4.8.11.1 and 4.8.11.2, to which the following details snd exceptions -
shall apply:

8. Method 301 of MIL-STD-202 shall be used.

b. Duration of application of test voltage - One minute minimum for
qualification and group B; 2 to 5 seconds for other tests.

c¢. Poants of application:

1. Between mutually insulated parts (not applicable after
electrical endurance tests).

2. Between current-carrying parts and all noncommon exposed or
grounded metal parts.

d. Measurements shall be made for each lever position.

e. Leakage or failure - Monentary flashover or leakage in excess of 500
microamperes shall constitute failure.

f Group A test shall be conducted at room ambient conditions only, and
the potential shall be 1,800 Vrms. For switches rated above 250
volts, the minioum test voltage shall be 240 percent of rated
voltage plus 1,200 volts. -

2. Examination after test - Switches shall be examined for evidence of
arcing, flashover, breakdown of insulation or damage.

4.8.11.1 At atmospheric pressure. The followaing details shall apply.

a, Test voltage - 1,500 Vrms manimum. Switches rated above 250 volts
shall be subjected to a minimum voltage of 1,000 Vrms plus twice the
rated voltage,

b. 750 Vrms minimum shall be used after electrical endurance tests between
current-carryang parts and all noncommon exposed or grounded meta]
parts. Duration of application of test voltage - 1 mipute minimum.

¢. In lieu of voltage and time in b. above, use S00 Vrms for 2 - 5 seconds.

4.8.11.2 At reduced barometric pressure. The following details shall apply:*

a. Method 105 of MIL-STD-202 at 65,000 feet.

b. Test voltage - 500 Vrms minagum. Switches rated apove 250 vo:t '
be subjected to a minimum voltage of 500 Vrms plus twice the rated
voltage.

~)
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(; 4,8.12 Electrical overloud, endurance, life low level and intermediate current
switching, and temperature rise (see 3 6 11). The following conditions and
exceptions shall apply

&. Test switches shall be mounted by their normal mounting weans against
a metal plate. Insulators shall not be interposed between the switch
case and the metal plate or between the metal actuator of the
actuating machine and the switch toggle.

b. The metal mounting plate, one side of the power supply, and the metal
actuator of the actuating machine shall all be connected to a common
ground through a 3 ampere fuse per MIL-F-15160/2 characteristic A
{FO2A, 250v, 3A) (see figure 3). For direct current, the negative
side of the power supply shall be grounded. The test switch shall be
connected to the power source and test load using a 1/2 to 6-foot
length of wire as specified in table IV,

¢. The test voltage magnitude and electrical frequency shall be maintained
within the tolerances specified when the test voltage is measured
at the switch terminals. Monitor circuits shall be provided to detect
failure or any pair of contacts to open or close their circuit in
proper sequence and shall not shunt switch contacts or inductive
components in the test circuit.

d. One throw of each pole of the switch shall be connected to.an inde-
pendent test circuit meeting the specified conditions. Multipole
switches are to be tested with a load per pole. All poles shall be
connected to the same supply line, as shown in figure 3. For double-
throw switches, one half the switches shall be tested with the load
circuit connected to one throw and the remaining half of the switches
shall be tested with the load circuit connected to the other throw
The load switched by a switch contact shall be the same throughout
the duration of the cycling.

e. Switches shall be actuated at a frequency of 10 to 18 cpm and at a

( maximum velocity of 5 inches per second by a power driven actuator.
£. During the overload test, the closed time of the switch shall be 0.5
: second minimum duraing each cycle of operation. Unless otherwise

specified (see 3.1), the endurance test duty cycle shall be a
minimum of 25 percent on.
g. Switches shall be subjected to the overload, and electrical tests

specified in table 11,
h. Overload and endurance tests shall be performed on the same pair of
contacts using the same voltage and electrical frequency for ooth

b tests
1 Momentarv switches shall return from their momentary position(s)

solely by the internal mechanism of the switch

4.8.12.1 OQOverload circuit. The switch shall make and break 150 percent of rated
Tesistive load at the applicable voltage and electrical frequency for 50 cycles of
operation at room conditions.

TABLE IV, VWire size and circuit breaker or fuse designations.

Amperes MIL-W-5086 Circuit breaker
wire sie or fuse
3.0 or less 20 The size of the circuat
$.0 20 breaker or fuse shall! be
7.5 18 equivalent to the test
10.0 18 current
15.0 18 Fuses shall conform to
18 0 16 MIL-F-15160
20.0 16 Circuit Breakers shall
5.0 14 conform to MIL-C-580%
300 14
40 0 12
60 O 10
80 0 8
(T 1728 0 2
17
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FIGURE 3 Test set-up {or electrical endurance test
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4,8,12.2 Resistive load (dc and ac). One half of the switches for test shall
make and break the rated resistive load for 20,000 operating cycles while at room
pressure and a temperature of 71° +2°C (or other temperature as specified). Unless
otherwise specified (see 3.1), the other half of the switches for test shall make
and breal the rated resistive load for 20,000 operating cycles while at room
tomperature and a pressure equivalent to 65,000 feet altitude.

4.8.12.3 Inductive load (dc and ac). Unless otherwise specified (see 3.1), one
half of the switches shall make and break the rated inductive load for 20,000
operating cycles while at & pressure equivalent to 65,000 feet altitude and at room
temperature, The other half shall make and break rated inductive load for 20,000
operating cycles at room ambient. The dc inductive current shall be in accordance
with MIL-1-81023. The ac inductive circuit shall have a power factor of 75-80

percent.

4.8.12.4 Llamp-load circuit (ac and dc). Switches shall be subjected to 20,000
operating cycles when wired into a circuit having rated steady state lamp-load
current at the applicable rated voltage. For ac lamp loads, only tungsten filament
lamps having a wattage not exceeding 200 watts at the specified voltage shall be used
to make up the load. For dc lamp loads, tungsten filament lanmps having a nominal
wattage of 25 to 50 watts at the specified voltage shall be used to make up the load.
A minamum cooling period of 15 seconds shall be allowed between successive oper-
ations of the lamps. At the option of the manufacturer, a synthetic lamp load may
be used for this test. The synthetic lamp load shall consist of making 10 times
the rated lamp load and breaking the rated lamp load. The duration of the 10 times
inrush current shall be 0.015 second, minimum.

4.8.12.5 Life, dry circuat, low-level and intermediate-current switching. Unless
otherwise specified (see 3.1), single-pole switches shall be connected to the loads
specified herein in the sequence shown. One pole of each multipcle switch shall be
connected to rated resistive load at 28 Vdc, The other poles shal. be connected to the
loads specified herein in the sequence shown Contacts subj)ected to these tests shall
not have been electrically loaded prior to thesc tests.

Circuit or pole no. Loads |

1 10 malliamperes resistive load at 30 mV,
2 S percent rated resistive load at 28 Vdc.
3 3 percent rated inductive load at 28 Vdc,

The switches shall be operated for 20,000 operations on these loads at a rate of
10 to 12 operations per minute in an ambient temperature of 71° +2°C.

4.8.12.6 Temperature tise, Each pole of the switch shall be connected in a
circuit carrying the rated resistive endurance test current at any convenient ac or
dc voltage. At the end of a l-hour period the terminal temperature rise, at a point
adjacent to the insulating medium, shall be determined by means of appropriate
thermocouples consisting of Mo. 28-32 AWG iron-constantan. This test shall be per-
formed on the same switch contacts previously subjected to the overload and elec-
trical endurance test. During this test, switches shall be mounted 6 inches apart
on a 1/16-inch thick steel panel 6 inches wide in still air

4.8 13 Short circuit closure (see 3 6.12). The switch shall be inserted 1in a
circuit calibrated to supply current equal to o0 times the rated resistive load at
the lowest rated dc voltage specified (see 3.1). The switch shall be connected in
series by l-foot lengths of wire to a thermal-type circuit breaker or a fuse in
accordance with fagure 4 and table IV. The wire shall be as specified in MIL-W-5086
and table 1V determined by the rated resistive load of the éwitch (see 3 1)
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1f the rated load of the switch does not coincide with a wire size, the next larger
wire size shall be used. The terminals shall be in accordance with MIL-T-7928,

The circuit breaker shall be in sccordance with MIL-C-5809 and fuses shall be in
accordance with MIL-F-15160, or equivalent. If the rated load of the switch doocs
not coincide with a circuit breaker or fuse current rating, the next larger breaker
or fuse size shall be employed. Caljbration shall be made without the circuit
breaker (or fuse), test switch, or switch leads in the circuit.

The calibrated circuit shall be closed by the switch under test and, after the cir-
cuit breaker or fuse interrupts the circuit, the test switch shall be manually
opened by means of the toggle lever. This procedure shall be repeated 10 times.
After each closure, the operating lever shall be returned manually to the “off" pos-
ition, and the switch contacts shall be checked for proper opening by any suitable
continuity test method. The circuit breaker shall be reset or the fuse replaced
after each closure. A minimm of 2 minutes shall elapse between successive closure
operations of the test switch. For double-throw switches, ong-half of the switches
shall be tested in one position and the remaining half shall be tested in the other
position. Only one pole of multiple pole switcheés need be tested.

4.8.14 Shock (see 3.6.13). Switches shall be tested in accordance with 4.8.14,1,
or when specified (see 3.1) in accordance with 4.8.14.2,

4.8.14.1 Method I. Switches shall be tested in accordance with method 213 of
MIL-STD-202, test condition I. The following detsils and exceptions shall apply:

8. Contacts shall be monitored in accordance with method 310 of MIL-STD-202.

b. Switches shall be mounted using normal mounting means to & sufficient
mass in each of its three perpendicular axes in turn. Half of the
switches shall be tested in one lever position and the other half of
the switches shall be tested in the alternate lever position,

c. Electrical load conditions - The electrical load shall consist of the
monitor circuit only.

d. Measurements during shock - Switch contact stability shall be continuously
monitored during shock. If more than one contact pair is being moni-
tored simultancously by one chatter indicator, open contact pairs shall
be connected in parallel and closed contact pairs shall be connected
in series during this test. In event of indication of a contact
opening greater than specified, the test shall be modified by applying
successive identacal blows in the same plane to monitor contacts, switch
by switch, to determine whether a switch is defective.

e. Measurements after shock - Switches shall be inspected for switching
characteristics (see 4.8.4).

f. Examination after test - Switches shall be examined for evidence of
broken, deforme. displaced, or loose parts.

4,8.14.2 Method Il (when specified). Switches shall be tested in accordance with
method 207 of MIL-STD-202. The following details and exceptions shall apply.

&. Mounting: Mounting shall be as specified in 4.8.14.1b.

b. Measurements during shock - Switch-contact stabilaty shall be monitored
simultaneously by one chatter indicator, open contact pairs shall be
connected in parallel and closed contact pairs shall be connected in
series during this test. In the event of indication of a contact
opening greater than 20 milliseconds, the test shall be modified by
applying successive identical blows in the same plane to monitor
contacts, switch by switch, to determine which switches are defective,

¢. Measurements after shock - Switches shall be inspected for switching
characteristics (see 4.8.4).

d. Examipation after test - Switches shall be examined for evidence of
broken, deformed, displaced, or loose parts.
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FIGURE 4 Circuit dsagram for short-circuit test
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4.8.15 Vibration, high freauencx Isee 3.6.14%. ‘Switches shall be tested in
accordance with method 204 o L-5TD-202. e following details and exceptions
shall spply:

&. Contact chatter shall be monitorsd in scobordatce with method 310 of
MIL-STD-202.

b. Test condition letter - D, except sweep cycle shall be performed two
tines in each of three mutually perpendicular directions.

¢. Tests and measurements prior to vibration - Not applicable.

d. Mounting - Switches shall be rigidly mounted by their normal mounting
means on a rigid metal panel. The tounting fixture shall be free from
resonances over the test frequency range. Half of the switches shall
be tested in one lever position and the other half of the switches
shall be tested in the alternate lever pesition.

e. Electrical load conditions - The electricat load shall consist of the
monitor circuit only.

f. Measurements during vibration - Switch contact stability shall be contin-
uously monitored during vibration. If more than one contact pair is
being monitored simultaneously, open contact pairs may be connected in
parallel and closed contact pairs may be connected i{n series during
this test. In the event of indication of a contact opening or closure
greater than specified, the test may be modified so that switches may
be individually tested to determine if a switch is defectave.

Switches shall be observed for critical resonant frequencies. Resonant
endurance tests shall be conducted for !5-minute periods at each
eritical resonant frequency found. If a change in resonant frequency
oceurs during testing, the frequency of vibration shall be adjusted

to follow the change.

§. Measurements after vibration - Switching characteristics (see 4.8.4).

h. Examination after test - Switches shall be examined for change in actuated
position, and evidence of broken, deformed, displaced or loose parts.

4.8.16 Salt spray (see 3.6.15). Switches shall be tested in accordance with
method 101, MIL-5TD-202. The following details and exceptions shall apply:

a., Test condition A.

b. Treatment after test - Within 10 minutes after test, switches shall be
washed for 5 minutes under running water not warmer than 37°C, accom-
panied by slight brushing, then dried for 6 hours in a force-draft
oven at 50° to 60°C.

¢. Following the drying pericd - the switches shall be examined for warping,
cracking, or other damage. Environmentally sealed switches shall be

subjected to .0 cycles of operation making and breaking the rated
resistive current at the lowest rated dc voltage specified (see 3.1),

4.8.17 Moisture resistance (see 3.6.16). Switches shall be tested in ac- .
with method 106 of MIL-STD-202. The following details shall apply:

8. Mounting - By normal mounting means on a noncorrosive metal panel
positioned 15 degrees from the vertical. One half of the switches shall
be toggle mounted with toggle lever up and the other half with the
toggle lever down. The mounting panel shall have appropriate mounting .
holes so that switches are at least 1 inch apért.

b. Polarization - During steps 1 to 6 inclusive, & dc potential of 100 volts
shall be applied between current-carrying parts and panel. Negative
polarity shall be applied to the panel. Switches shall be monitored
for electrical failures, a switch with a leakage current in excess of
1 milliampere shall be considered a failure. Steps 7a and 7b are not
applicable

22

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T07:07Z
Check the source to verify that this is the current version before use.



MIL-5-8834F

c¢. Final measurements - Following s 24-hour period at room ambient
conditions, switchang characteristics shall be measured as specified
in 4.8.4, Switches shall be examined for evidence of breaking,
spalling, cracking, or loosening of terminals.

d. Water - Steam, distilled or de-ionized shall be used.

4.8.18 Toggle ice (see 3.6.17). The open end of the toggle sleeve shall be
filled with water and the switch subjected to an ambient temperature of -55°C or
below for a 1-hour period. Then while still at ambient temperature, the switch shall
be operated, breaking the ice. This test shall be conducted with the toggle lever in
each position. The switch shall then be examined for evidence of mechanical damage.

4.8.19 Sand apd dust {3.6.18). Switches shall be tested in accordance with
method 110 of MIL-STD-202. The following details and exception apply:

a. Delete steps 2 and 3.

b. Air velocity - 300 +200 feet per minute. During the test, the switches
shall be mechanically operated for 2,500 cycles. The cycling rate
shall be 10 to 18 cycles of operation per minute. The switch shall
then be tested for mechanical and electrical operation, using a
pilot lamp circuat or equivalent.

4.8.20 Thermal shock (see 3 6 19). Switches shall be tested in accordance with
method 107 of MIL-STD-202 The following details shall apply

a. Test condition -~ A

b Measurements before and after cycling - Not applicable.

¢. Examination after test - Switches shall be examinad for mechanical
and electrical damage, iousening of rivets or oth'r fastening
devices, and electrical continuity

4 8.2]1 Sealing (see 3.6.20).

4 8.21.1 Topgle seal (water) (applicable to toggple scaled switches only). Switches
shall be tested in accordance with 4.8.2) 1.1 or when specified (see 3.1), 1n accord-
ance with 4.8.21.1.2.

4.8.21.1 1 Method 1. The open end of the mounting sleeve shall be gradually
subjected to water pressure of 6.5 +0.5 pounds per square inch. While submerged,
the switch shall be operated for 20,000 operations at a rate of 10 to 12 operations
a minute. A panel secal in accordance with MS25196 should be used to seal the sleeve-
panel opening during this test Switches shall then be examined to determine 1t
water has entered the interior of the switches

4.8.21.1 2 Method Il (when specified) Switches shall be subjected to a 0§
h :3'25 inch head of water above the top of the bushing. While subjected to the

inc
head of water, they shall be tested 1n the following sequence
2. § minutes static with the lever in any position

b. 5 complete normal operations
c. 5 minutes static with the lever 1n anv position.

Switches shall then be examined to determine 1f water has entered their interjors.
4.8.21.2 Environmental seal test
4.8.21.2 1 Temperature cycling submersion fapplicable for qualification and
group B tests only) (see 3,6.20 2 1) Tne switches shall be completely submerged in

ethylene glycol in accordance with MIL-F-8500. at a temperature of “1° ¢2°C, unless
otherwise specified (see 3.1), and each pole conrected to a O l-ampere resistive load

(]
(¥2)
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at the specified dc power supply voltage(s). The switches shall then be operated at a
rate of 10 to 12 operations per minute for 20,000 operations; switches shall be
constantly monitored for proper contact action. At the end of the second hour, the
temperature of the ethylene glycol shall be reduced to -18° +2°C, ‘and held at that
temperature until the end of the fourth bour, at which time it shall be retumned to
71° «2°C. This 4-hour cycle shall be repeated throughout the test. The terperature
change shall be completed within 10 minutes in each case. Switches shall be examined
for mechanical and electrical failure. Immediately following the test, the switches
shall be washed in clear water and dried by subjecting them to roon ambient condi-
tions for 4 hours. Switches shall then be subjected to the contact voltage drop
test (see 4.8.10) and @ dielectric withstanding voltage test of 1,000 volts (see

4.8.11).

4.8.21.2.2 Leakage test mass spectrometer (applicable for group A tests only (see

3.6.20.2.2), Switches shall be tested in accordance with method 112 of MilL-51D-202.
The following details and exception shall apply:

a.
b.

Test condition C - Procedure III.

Leakage rate sensitivity 1 x 10'8 atmospheric cnsls during the
exposure to helium atmosphere between the interior and exterior
of the switches under test. Test conditions A and B for gross
leak not applicable.

4.8.22 Explosion (toggle seal only) (see 3.6.21). Switches shall be tested in
accordance with method 109 of MIL-STD-202. The following detail shall apply:

a. Mechanical and electrical load - Switches shall be operated at their

maximum rated d¢ inductive current (see 3.1).

4.5.23 Flammablility (see 3.6.22). Switches shall be tested in accordance :2th

method II1 of MIL-STD-202. The following details and exceptions apply:

a. Specimens are mounted so axis of bushing is horizontal.
b. One-half of the specimens are to be tested with the keyway up; the

other half shall have the keyway 90° from the up position

c¢. Specimens shall be tested without terminal hardware.
d. Direction of the flame - Horizontal.
e. The point of impingement of the applied flame - The bachside of switch

(opposite of toggle lever) as close to the middle as possible.

f. Allowable time for burning of visible flame on the specimen 1s

1.
2.

5. PACKAGING

Mini2tu. switch - 90 seconds.
Large switch - 60 seconds.

5.1 Packaging requirements. The requirements for packaging shall be in accoru-
ance with MIL-5-28786,

6. NOTES

6.1 Intended

use. Switches furnished under this specification are intended for

use in clrcuits with ratangs no lower than the life, low current level dry circuit
switching requirements of 3.6.11,
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6.2 QOrdering data. Procurement documenti should specify the following:

6.2.1 Category I switches.

National Stock Number (NSN). . , 1
Switch, Toggle.

MS part number along with document number snd date (see 3.1)

Basic document and date.

Avendments if applicable. , N
Levels of preservation-packaging, snd packing.

. Whether mounting and/or terminal hardware is not to be furnished.

-

NHe oo e

6.2.2 (Category II switches. (Availsble manufacturing test data showing compliance
may be substituted as meeting these requirements at option,of procuring activity. A
copy of the drawing furnished under g. including the description of the variations
from the specification sheet, shall be sent to the preparingsactivity as listed on
the individual specification sheet Preparation and submission of dats shall be in
accordance with step II, MIL-STD-749, Preparation and Submission of Data for Approval
of Nonstandard Electrical Parts). ot

a. National Stock Number (NSN). !
b. Switch, Toggle.

€. MS number along with document number and date of similar category
I switch.
d. Basic document and date and amendments if applicable.
e Statement that switch 1s category I1.
£. Manufacturers part nutber of modified switch,
g. ODetails of the variastions from the MS military stan’ard sheet
h. Inspection requirements - (To verify variations from category I switches),

1. Tests to be performed (if any).
2. The laboratorv at which inspection 3s to be performed.
3. Samples and submission of data, if other than that specified.
1. Levels of preservation-packaging, packing, and marking (see Section 5).

6.3 Qualification. With respect to products requiring qualificatlion, awards will
be made only for products which are at the time set for opening of bids, qualified for
inclusion in the applicable Qualified Products List whether or not such products have
actually been so listed by that date. The attention of the contractors is called to
these requirements, and manufacturers are urged to arrange to have the products that
they propose to offer to the Federal Covernment tested for qualification in order that
they may be eligible to be awarded contracts for the product covered by this
specification. The activity responsible tor the Qualified Products List 1s the
Department of the Air Force, Aeronautical Systems Division, Attn  ENESS, Wright-
Patterson Air Force Base, Ohio 45433, however, information pertaining to qualification

of products mav be obtained from Defense Electronics Supply Center (DESC-E), Dayton,
Ohio 45444,

6.4 Noncompliance. If a sample fails ty pass group B inspection, the manufacturer
shall notify the qualifying activity and the cognizant inspection activity of such
failure and take corrective action on the materials or processes, or both, as war-
ranted, and on all units of product which can be corrected and which were manufactured
under essentially the same conditions with essentiallv the same materials, processes,
etc, and which are considered subject to the same failure, Acceptance and shipment

.
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of the product shall be discontinued until ebrraéifv%fiﬁfﬁﬁi. Btceptable to the
qualifying activity has been taken. After the corrective action has been taken, group
B inspection shall be repested on edditional sample units (all inspection, or the
inspection which the original sample failed, at the eption®f the qualifying
activity). Group A inspection may be reinstituted; h er, £inzl acceptance and
shipment shall be withheld until the group B inspectdon has shown that the corrective
action was successful. In the event of failure after reinspection, information con-
cerning the failure shall de furnished to the cognizant inspection activity and the
qualifying activity.

6.5 Bushing and panel sesls. Boots, when required, shoyld be in accordance with
MIL-B-5423. Panel seals, when required, should be in agcordance with MS25196.

6.6 Switch guards. When switch guards are required, they should be in accordance
with MIL<G-7703, 3 R

R -
6.7 Switeh, togple, installation of. Toggle switches should be installed in
accordance with MS33630.

6.8 Definitions.

6.8.1 Snap-action positive break. Snap-sction positive Jreak is s switch design
in which the linkage between the actuator and movable contacts is s combination of
2 resilient linkage and direct mechanical linkage such that should the resilient
mesber become fully compressed without moving the contacts, a direct mechanical
iinkage will override the resilient linkage to insure positive break.

6.8.2 Dry circuit. A dry circuit is an electrical circuit in vhich its current
and voltage values are so small that when switch contacts are subjected to this
electrical logd, their contact resistance does not change.

6.9 Intermetallic contact. The finishing of metallic areas to be placed in anti-
mate contact by assembly presents a special problem, since intermetallic contact of
dissimilar metals results in electrolytic couples which promote corrosion through
galvanic action. To provide the required corrosion protection, intermetallic couples
are restricted to those permitted by table V. Table V shows mctals and alloys (or
plates) by groups which have common electromotive forces (EMF) withan 0.05 volt when
coupled with a saturated calomel electrode in sea-water st room ambient temperatures.
All members of a group are considered as completely compatible, one with the other,
Compatible couples between groups have been specified in table V based on a potential
difference of 0,25 volt maximum. To simplify any arithmetic involved, table V shows,
in addition to EMF against a calomel electrode, a derived "anodic index" with group
1 (gold, etc.) as 0 and grc . 18 (magnesium, etc.) as 175, Subtraction of a lower
group anodic index gives the LiiF difference in hundredths of a volt,

6.9.1 Groups, Table V sets up 18 primary groups. It may be noted that ne:rher
the metaliurgical simalarity or dissimilarity of metals is the parageter for
selection of compatible couples. All members within a group, regardless of
metallurgical similarity, are considered inherently nonsusceptible to galvanic action
shen coupled with any member within the group; for example, such dissinilar metals
as platinum and gold. Similarly, such basically dissimilar alloys ac austenitic
stainless steel, silver-solder, and low brass (all members of group 5) are inherently
nonsusceptible when coupled together.

6.9.2 Compatibility graphs. Permissible couple series are shown in table V by
the graphs at the right. ‘lembers of groups connected by lines will form permissible
couples. A O indicates the most cathode member of auch series, a @ an anodic member,
and the arrow indicates the anodic direction.

26
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L-\ TABLE V. Compallble couples (see 6.9) 74
Gro E Anodic
N ‘_'p Metallurgical category (v':,",ﬂ index Compatible covples
' (0.01 v)
1 Gold, solid and plated; gold~platinum al- | +0, 15 0
loys; wrought platinum (most cathodic)
Rhodium plated on silver-plated copper +0.08 10 *Q
Stlver, solid or plated; high silver alloys 0 18 3'?@
Nickel, solid or plated; monel metal, high | - 0,15 30 x
nickel-copper alloys ?
8 Copper, solld or plated; low brasses or =0.20 35
bronzes; sliver solder; German silver;
high copper-nickel alloys; nickel-chro- ‘
mium alloys; austenitic corrosion-resist- !
amt steels
Comimercial yellow brasses and bronzes -0.25 40
High brasses and bronzes; naval brass, -0.30 45 ;
Muntz metal (P
8 | 18 percent chroniium type corrosion- -0.3% 50 i 11
resistant steels - 3
9 Chromium, plated;-tin, plated; 12 percent { - 0, 45 60 ! 1 {
chromium type corrosion-resistant steels 9 1
10 Tin-plate; terneplate; tin-lead solder - 0,50 65 }Q
- 11 | Lead, solid or plated; high lead alloys -0.55 10 q 0
12 | Aluminum, wrought alloys of the duralumin| - 0, 60 75 x
type P
13 Iron, wrought, gray, or malleable; plain -0.70 85 z g
carbon and low alloy steels, armco iron ?
14 Aluminum, wrought alloys other than «0,78 90 T
duralumin type; aluminum, case alloys
of the silicon type ‘
15 | Aluminum, cast alloys other than silicon | -0, 80 85 7 :x !3
type; cadmium, plated and chromated ' ?
16 Hot-dip-zinc plate; galvanized steel -1.05 120 9 Q
17 | 2inc, wrought; zinc-base die-casting -1.10 | 125 x
alloys; zinc, plated
18 Magnesium and magnesjum-base alloys, - 1. 60 178
cast or wrought (most anodic) L

1/ Compatible couples ~ potential difference of 0. 25 volt maximum between groups.
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6.9.3 Selection of compatible couples. Proper selection of metals in the design
of equipment will result in fewer intermetallic contact problems. For example, for
sheltered exposure, noither silver nor tin require protective finishes. However,
since silver has an snodic index of 1S and tin 65, the EMF generated as a couple is
0.50 volt, which is not sllowable by table V. In this case, other metals or plates
will be requirved. It should be noted that, in intermetallic couples, the member
with the higher anodic index is anodic to the member with the lower anodic index and
will be susceptible to corrosion in the presence of an electrolytic medium. Xf the
surface area of the cathodic part is significantly greater than that of the anodic
part, the corrosive attack on the contact area of the anodic part may be greatly
intensified. Material sé¢lection for intermetallic contact parts, therefore, should
establish the smaller part as the cathodic meaber of the couple, whenever practi-
cable.

6.9.4 Plating. When base metals intended for intermetallic contact form couples
not allowed by table V, they are to be plated with those metals which will reduce the
potential difference to that allowed by table V.

6.10 International standardization agreement. Certain provisions (3.1, 3.5.6)
of this specification are the subject of international standardization agreement
ASCCAS 12/16A. When amendment, revision, or cancellation of this specification 1s
proposed which will affect or violate the international agreement concerned, the

preparing activity will take appropriate reconciliation action through international
standardization offices, if requared.

6.11 Changes from previous issue. Asterisks sre not used in this revision to X
identify changes with respect to the previous issue, due to the extensiveness of )
A 4

the changes.

Custodians. Preparing activity,
Air Force - 1) Alr Force - 1)

Army - EL
Navy - AS Agent.

DLA - ES
Review activities. LA

Air Force - 17, 99, 85 p C $930- .o
ATmy - AT, AV, MI (Project 593
Navy - EC

DLA - ES

User activities:
Air Force -
ATny - MU
Navy -

<8
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APPENDIX

Procedure for Qualification Inspection, snd Mounting and Terminal Hardware.

10. Scope.

10.1 This appendix details the procedure for submission of samples for qualifi.
cation and group B inspection of toggle switches covered by this specification.
This appendix also lists mounting and terminal hardware used with toggle switches
covered by this specification., Mounting snd terminal hardware should be of the
following design and construction as specified (see 3.1).

’

20, Samples.
20.1 lification. .For quslification inspection, the sample size shall be as

specified in table ]I and the tests sha}l be performed in the sequence shown.

20.1.2 Single submission. A sample consisting of the required number of speci-
mens of each switch shall be submitted. Qualification shall be restricted to the
type submitted.

20.1.3 Group submission. A sample consisting of the required number of speci-
mens of each basic switch listed in table VI shall be submitted and shall be
subjected to the qualification test sequence of table II in the order shown. 1In
addition, two specimens of each of the other switches listed in table VI shall bde
submitted and shall be subjected to the examination of product and switching
characteristics test of table [I.

20.2 Group B inspection Sumple units shall be selected at random from lots that
have passed group A inspection. '

20.2.1 Single submission. The sample size shall be as specified in table II and
the tests shall be pertormed in the order shown.

20.2.2 Group submission. A sample consisting of the requirud number of speci-
mens of each basic switch listed in table VI shall be subjected to the test sequence
of table II in the order shown. 1In addition, two specimens of each of the other
switches listed in table VI shall be submitted and shall be subjected to the
examination of product and switching characteristic test of table II. 1f the basic
switches of a group are not in production at the time of selection of samples, other
switches of the same group may be submitted, but maintained action switches shall
not be substituted for momentary action switches.

29
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TABLE VI. Group submissiop 1o} qualifisk}ion teith.- hrtent of approval.
Basic Other Extent of
Group switches | wwitches approval
ME05306-812 Mses3be-£32 4525808-212
1 and .- ) through
MS25306-272 )| MS28306-302 M525306-812
MS25307-212 MB35307-232 MS25307-212
2 and . . threugh
M525307-272 msam-sm MS25307-312
MS26308-212 MS25308-233 us?:;os-zxz
3 and ) . rough
Ms25308-272 | -MA45308-303 | . Ms525308-312
M521026-211 Ms3iose-231 MS20626-21
4 and 220 .2m
MS21026-271 -231  -28
3 o -241  -311
MS21037-211 M521027-231 Ms21024
5 and -211 <271 381
M521027-271 -221 -281
-231 -31
s2¢1 =371
MS24612-212 MS24612-232 MS24612-212
6 and . through
MS24612-272 MS24612-302 MS24612-812
MS24613-212 MS24613-232 MS24613-212
ki and through
MS24613-272 MS24613-302 MS24613-312
MS24614-212 MS24614-232 MS24614-212
8 and through
MS24614-272 MS24814-302 MS24614-312
MS24655-211 MS24655-231 MS24655
9 and 211 -271
MS24655-271 -221  -281
-231  -311
-241
MS24656-211 MS24656-231 MS24656
10 . and -211  -271
MS524656-271 -221  -281
-231 =311
-241
MS90310-211 MS90310-231 MS90310
11 and -211  -2T1
MS90310-271 -221  -281
-231  -311
-241
MS90311-211 MS90311-231 MS90311
12 and -211  -271
MS90311-271 -221  -281
-231  -311
-241
30
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TABLE VI. Group submission for qualification tests, and extent of approval - Continued.

Basic Other Extent of

Group switches switches approval
MS14001-212 MS14001-232 MS14001-212

13 and through
MS14001-272 MS14001-302 MS14001-312
M514002-212 MS14002-232 MS14002-212

14 and through
MS14002-272 MS14002-302 MS14002-312
MS14003-212 MS14003-232 MS14003-212

15 and through

MS14003-272 MS14003-302 MS14003-312 4

MS21346-211 MS21346-231 MS21346
16 and =211 271
MS21346-271 -221  -281
-231 =311

-241

MS21347-211 MS21347-231 ‘MS21347
17 and -211 271
MS21347-2T1 -221 -281
-231 -311

-241
18 MS21350-321 None MS21350-321
19 MS21351-321 None MS21351-321
20 MS21352-351 MS21352-321 MS21352-321
=331 -331
-341 =341
=352
21 MS21353-351 MS21353-321 MS21353-321
-331 =331
-341 -341
=351

MS21354-211 MS21354-231 MS21354
22 and -211 -27%
MS21354-271 =221 -281
«231 =311

=241

MS21355-211 MS21355-231 MS21355
23 and =211 =271
MS21355-271 -221  -281
=221 =311

-241

MS213568-211 MS21356-231 MS21356
24 and -211 =271
MS21356-271 -221 -281
=231 =311

-241

MS21357-211 MS21357-231 MS21357
25 and -211 -271
MS21357-271 -221 -281
=231 -311

-241
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MQUNTING AND TFBY@NQ

3L BARDWARE.

APEENDIX

T

10. Scogﬁ. Mounting and terminal hgrd\ya.re shall be of the following design and construction gs

specilied (see 3.1).

20. Mounting hardware.

20.1 Nut, plain, hexagon, electrical thin.

>

THREADS — ' B c
“Min | Max -{-Min  |Max | =.005
(.13)
. |.250-q0 Uns-28] .3a2 |.313 | .348 | .261 | .0s2
(6.35) (2.67{(7.95 | (8.84)| (.17)| (1.57)
.469-32 UNS-2B| .853 . 564 .830 . 851 .078
(11, 91) (14.05) | (14.33) | (16.00){(16.54)] (1 98)
MATERIAL | BRASS QQ-B-826 COMPOSITION 22, HALF HARD
FINISH BRASS NICKEL PLATE QQ-N-290, TYPE VII, CLASS I (Matte)
20 2 Lockwasher, internal tooth.
SIZE A B - c
I Min Max Min Max =.002 |
F‘ { 05)
b [T 256 | L2687 395 110 je
(6. 35) ( 6 50) ( 5.78) | (10.03) [ (10.41) { 46)
)
o . 469 472 . 480 . 593 . 607 .018
(11.91) | (11.99) (12.19) | (15.06) | (15.42) (.46}
MATERIAL| STEEL| FF-W-100
FINISH STEEL| CADMIUM PL QQ-P-416. TYPE II. CLASS 3
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MOUNTING AND TERMINAL HARDWARE - CONTINUED
iy .
30. 3 Locking ring. '
s K80 11
qﬂF ‘uzn‘ T
ol T {eusn A G
‘: T _1 Dia in [dlax ] Min [Max [Mia o fMax | Min ax | Mla [Mas  lain | Max Min §Max
gl A b ash [ 050 [ 063 | 105 [ 115 | 433 [ w0 | 470 [as0 | w3 | 735 | | w ¢ ol o3
(5. 50)[(1 83) | (2 67) [\ 82) 111 0OYAL 38)| (A0 S4WEL. 1241 AFH(I8 ST} (9 333{(*0.03) L 94 2
ol L
r— e Lo
MATZRIAL |STEEL | QQ-5-898 )
FINISH STTEL | CADMIUM PLATE QQ-P-415 TYPE I, CLAS» 3

30

Terminal hardware

30 1 Terminal Screw (Pin Head)

—~ o3 1 THREAD A B __
‘!‘ﬁ? SIZE Min I Max Mn Max
‘: E:d‘ .138-32 UNC-24 | 286 |.270 | .om i o082
(3. 51) (6 50) . (6 36) | (1 33) (2 08)
MATERIAL SRASS QQ-B-625 COMPOSITION 23. HALF HARD
FINISH BRASS SILVER PLATE. TIN PLATE OR
NICKEL PLATE QQ-N-290. TYPE VIl CLASS I (Maute!

33
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i

MOUNTING AND FERMINAL HARDWARE - CONTINUED.

30.2 Washer, lock-lpru.xg. helical series

T ——
A B
:{ o | SIZE Min | Max Max Min %Max
! (ngg“ 141 |.151 | .253 | .o031].037
G-IL (3.51) |(3:58)1(3.84) | (6.43)| (.79)|(.04)

MATERIAL | BRONZE

QQ-B-750 COMPOSITION A, HARD

FINISH BRONZE

CADMIUM PLATE QQ-P-416, TYPE I, CLASS 3

NOTES:

1.
2.
3.
4.

Dimensions are in inches.

Metric equivalents are In parenthesis.

Metric equivalents (to the nearest .01 mm) are given for general information only and are based

upon 1 inch = 25,4 mm.

The terminal screw (pan head) shall be used in gonjunction with the helical series’lock-spring

washer.
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